^^TENT COOPERATION TREAT'^^ 

PCT 



INTERNATIONAL SEARCH REPORT 

(PCT Article 18 and Rules 43 and 44) 



Applicant's or agent* s file reference 
99.70446/001 


POR FURTHER Notification of Transmittal of International Search Repx>rt 

(Form PCT/ISA/220) as well as, where applicable, item 5 below. 

ACTION 


International application No. 

PCT/EP 00/05831 


International filing date (day/month/year) 

23/06/2000 


(Earliest) Priority Date (day/month/year) 

23/06/1999 


Applicant 

CAMBRIDGE CONSULTANTS LIMITED et a1 . 



This International Search Report has been prepared by this International Searching Authority and is transmitted to the applicant 
according to Article 1 8. A copy is being transmitted to the International Bureau. 

This International Search Report consists of a total of 3 sheets. 

Pn It is also accompanied by a copy of each prior art document cited in this report. 



Basis of the report 

a. With regard to the language, the international search was carried out on the basis of the international application in the 
language in which it was filed, unless otherwise indicated under this item. 

I I the international search was carried out on the basis of a translation of the international application furnished to this 
Authority (Rule 23.1 (b)). 

b. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international search 
was carried out on the basis of the sequence listing : 

I I contained in the international application in written form. 

filed together with the international application in computer readable form, 
furnished subsequently to this Authority in written form, 
furnished subsequently to this Authority in computer readble form. 



□ 
□ 
□ 
□ 

□ 



the statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

the statement that the information recorded in computer readable form is identical to the written sequence listing has been 
furnished 



2. 
3. 



I I Certain claims were found unsearchable (See Box I). 
I I Unity of Invention is lacking (see Box II). 

With regard to the title, 

pT] the text is approved as submitted by the applicant. 

I I the text has been established by this Authority to read as follows: 



5. With regard to the abstract, 

|X] the text is approved as submitted by the applicant. 

I I the text has been established, according to Rule 38.2(b), by this Authority as it appears in Box III. The applicant may, 
' — ' within one month from the date of mailing of this international search report, submit comments to this Authority. 

6. The figure of the drawings to be published with the abstract is Figure No. 2 



Pn as suggested by the applicant. Q None of the figures. 

I I because the applicant failed to suggest a figure. 

I I t>ecause this figure better characterizes the invention. 



Form PCT/ISA^IO (first sheet) (July 1998) 



PATENT COOPERATION TREATY 



From the 

INTERNATIONAL PRELIMINARY EXAMINING AUTHORITY 



To: 

DIXON. Philip Matthew 
FRANK B. DEHN & CO. 
179 Queen Victoria Street 
London EC4V 4EL 
GRANDE BRETAGNE 


2 9 ht^ii 


cm ' ^ 

fED 


PCT 

IFICATION OF TRANSMITTAL OF 
: INTERNATIONAL PRELIMINARY 
i£) EXAMINATION REPORT 

(PCT Rule 71.1) 


Date of mailii 


3ar) 27.03.2001 


Applicant's or agent's file reference 
99.70446/001 


IMPGRTArfT NOTIRCATION 


International application No. 1 
PCT/EPOO/05831 2 


ntematlonal filing date (day/month/year) 
>3/06/2000 


Priority date (day/month/year) 
23/06/1 999 


Applicant 

CAMBRIDGE CONSULTANTS LIMITED et al. 



1 . The applicant Is hereby notified that this International Preliminary Examining Authority transmits herewith the 
international preliminary examination report and its annexes, if any, established on the international application. 

2. A copy of the report and its annexes, if any, is being transmitted to the International Bureau for communication 
to all the elected Offices. 



3. Where required by any of the elected Offices, the International Bureau will prepare an English translation of the 
report (but not of any annexes) and will transmit such translation to those Offices. 

4. REMINDER 

The applicant must enter the national phase before each elected Office by performing certain acts (filing 
translations and paying national fees) within 30 months from the priority date (or later in some Offices) (Article 
39(1)) (see also the reminder sent by the International Bureau with Form PCT/IB/301). 

Where a translation of the international application must be furnished to an elected Office, that translation must 
contain a translation of any annexes to the international preliminary examination report, it is the applicant's 
responsibility to prepare and furnish such translation directly to each elected Office concerned. 



For further details on the applicable time limits and requirements of the elected Offices, see Volume II of the 
PCT Applicant's Guide. 



Name and mailing address of the IPEA/ 



European Patent Office 
D-80298 Munich 

Tel. +49 89 2399 - 0 Tx: 523656 epmu d 
Fax: +49 89 2399 - 4465 



Authorized officer 
Terzic, K 

Tei.+49 89 2399>2052 



Form PCT/lPEA/416 (July 1992) 



^ATENT COOPERATION TI^T 

PCT 



INTERNATIONAL PRELIMINARY EXAMINATION REPORT 

(PCT Article 36 and Rule 70) 



Applicants or agents file reference 
99.70446/001 


cr\o CI IE^TUCD Af^^trsKt Notification of Transmittal of International 

hUH PUHTHER ACTION Preliminary Examination Report (Fomi PCT/IPEA/416) 


International application No. 
PCT/EPOO/05831 


International filing date (day/month/year) 
23/06/2000 


Priority date (day/month/year) 
23/06/1999 



Intemational Patent Classification (IPC) or national classification and IPC 
A61M15/00 




Applicant 

CAMBRIDGE CONSULTANTS LIMITED et al. 

1 . This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 



2. This REPORT consists of a total of 4 sheets, including this cover sheet. 

H This report is also accompanied by ANNEXES, i.e. sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of 6 sheets. 



3. This report contains indications relating to the following items: 

i S Basis of the report 
Priority 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 
Lack of unity of Invention 

Reasoned statement under Article 35(2) with regard to novelty, Inventive step or Industrial applicability; 
citations and explanations suporting such statement 

Certain documents cited 

Certain defects In the international application 

Certain observations on the international application 



li 


□ 


111 


□ 


IV 


□ 


V 


IS 


VI 


□ 


VII 


□ 


VIII 


□ 



Date of submission of the demand 



23/01/2001 



Date of completion of this report 
27.03^001 



Name and mailing address of the intemational 
preliminary examining authority: 

European Patent Office 

D^0298 Munich 
Tel. +49 89 2399 - 0 Tx: 523656 epmu d 

Fax: +49 89 2399 - 4465 



Authorized officer 
Weber, P 

Telephone No. +49 89 2399 2873 



f J) 



Form PCT/lPEA/409 (cover sheet) (January 1994) 



INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 



International application No. PCT/E POO/05831 



I. Basis of the report 

1 . This report has been drawn on the basis of (substitute stieets which have been furnished to the receiving Office in 
response to an invitation under Article 14 are referred to in this report as "originally filed" and are not annexed to 
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Drawings, sheets: 
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2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or fumished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1(b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 
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55.2 and/or 55.3). 

3. With regard to any nucieotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the Intemational application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been fumished. 

4. The amendments have resulted in the cancellation of: 
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Re Item V 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or 
industrial applicability; citations and explanations supporting such statement 

1 . The closest prior art inhaler is considered to be disclosed in US-A-5476093 (D1). 
The inhaler according to Claim 1 is an alternative construction to the one of D1 . 

This alternative construction can be made smaller and the spring powered plunger of 
the pump cylinder is easier to use for the patient who does not have to activate the 
pump by hand. 

This alternative construction is not suggested by the cited prior art documents. In 
particular the dimension of the cylindrical cavity goes against the teaching of D1 in 
which an optimum diameter of 10 to 20 mm is mentioned, and the association of a 
cyclone and a piston pump with a spring-powered plunger In an inhaler according to the 
preamble is not suggested either. 

Thus, Claim 1 fulfils the requirements of Art.33(2)(3) PCT. 

2. Claims 2 to 6 concern developments of the invention according to Claimi , so that 
they also fulfil the requirements of Art.33(2)(3) PCT. 

3. Industrial applicability is self-evident. 
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effects if the proportion of the emitted dose which is 
not respired is swallowed. 

Thus, it is important for the systemic delivery of 
medicaments by inhalation that a repeatable dose of fine 
particles can be produced. 

It is known for so-called "spacers" to be used in 
the generation of the aerosol from a metered dose 
inhaler. The spacer fits onto the mouthpiece of the 
inhaler and con^jrises a chamber into which the dose of 
medicament is ejected by the inhaler. The patient is 
then able to inhale the dose from the spacer through a 
corresponding mouthpiece on the spacer. 

Large volume spacers are used where the patient is 
unable to inhale at the same time as operating the 
metered dose inhaler due to a lack of coordination. 
Small volume spacers are used to trap large particles 
which would stick to the back of the throat and may 
cause undesirable side-effects. 

The present invention, at least in its preferred 
embodiments, seeks to provide an inhaler for generating 
an inhalable aerosol of a powdered medicament with an 
effective particle size that is sufficiently small for 
the medicament to be delivered to and absorbed in the 
lungs of a patient. 



Thus, viewed from a 



provides an inhaler conqc rising 



a chamber having a 
a cyclone arranged 



first aspect the invention 




mouthpiece ; 

to eject an aerosol of 
medicament into the chariber; and 

a drug dosing device arranged to provide a dose of 
powdered medicament entaained in an airflow to the 
cyclone • 

In use of the inhaler, the powdered medicament is 
entrained in an airflow by the drug dosing device and 
expelled through the cyclone into the chamber as an 
aerosol for subsequent inhalation by a patient. 

Thus, the invention provides a sin5>le arrangement 



^ xxiUB, txie xnvencion provides a sin5>le arrangement v 

US 'A' 5,4-^^,0^3 J^lscJoSeS M mUaJera^orJ^froaUtkt prea^hk of Jniryi 1. ^ >v 



AMENDED SHEET 



J 




10 



the cyclone comparable in voltirae to the cyclone itself 
to act as a diffuser. Similarly, a spacer may be 
provided at the outlet of the cyclone to act as a 
diffuser. 

A plurality of cyclones may be provided such that 
their outlet flows coincide and interfere with each 
other to create extra shear forces. 

The airflow to the drug dosing, device jtoay be» 
t>rov i dod by on cattcmal air oouroo, for ojcamplo a'oourod ^ 
k>f oompronnnrl nim Tn n p,-r..F»^^ ^^y^n^p^ pri , . h ri M fiiiii n ^ 
Miu uij.£lui«^ is provided by a pump in the inhaler. Thus, 
the inhaler conprise^a pump. |Eho pump m n y bo lu uh i j 
^ n rm off, £ux uxample, a j j lubon pump/ a tfeaillmL LladJciA 
ba; a auu-LUfei ur t-iim|i i wmi 1 J rnrli nn j-ao rnnintorj 
15 Preferably, the pump is arranged to provide an airflow 
of repeatable volume and velocity. Thuis, the pump |nayf 
tak^ the form of a spring-powered piston received in a 
cylinder 1 

It has been identified that a problem associated 
with inhalers of the type according to the invention is 
that when the aerosol is expelled into the chamber, the 
aerosol tends to interact unfavourably with the air in 
the chamber. It is known for the chamber to be open and 
for the air initially within the chamber to be expelled 
25 through the mouthpiece of the chamber as the aerosol is 
introduced through a nozzle. However, this has been 
foxind to be imsatisfactory as the amount of medicament 
which escapes through the mouthpiece before the user 
iiihales is unquantifiable. /yjau /li^^^ 

Thus f II L I . M i l J Ix i um g f u rfh n r appoct/ the invention/\J 
provide^ an inhaler comprising : 

a chamber having a mouthpiece; and 
an aerosolising device having an inlet for taking 
in an airflow and an outlet for eaqoelling an aerosol 
into the chamber, wherein the inlet of the aerosolising 
device is connected to the chamber, such that, in use, 
the airflow is dratm from the chamber to generate the 
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aerosol. ^ . 

Thus, according to this laffpo^t of thn invent iort/ air 
from within the chamber passes through the aerosolising 
device to generate the aerosol so that the chamber can 
be filled with aerosol without expelling air, and 
potentially medicament, through the mouthpiece of the 
chamber. ^ 

The aerosolising device jnay^ comprise^ a cyclone and|» 
lea^ a drug dosing device as previously described. The 
aerosolising device may also con5>rise a pump arranged to 
draw air from the chamber via the inlet. 

In one arrangement, the chamber receives a plunger 
which is arranged to force air through the aerosolising 
device as the plunger moves through the chamber. In a 
particularly preferred embodiment, the aerosolising 
device is mounted on the plunger. 

^^^s tviii-wtiJ Ii ' om a j>eL fuxLh ur uajje c lj the invention 
provide^ an inhaler corrprising a chamber having a 
mouthpiece and a plunger received in the chamber, 
20 wherein the plunger is arranged to force air through an 
aerosolising device to generate an aerosol of medicament 
in the chamber for inhalation through the moutl^iece. 

Some embodiments of the invention will now be 
described by way of exanple only and with reference to 
25 the accompanying drawings, in which: 

^ Figure 1 shows, a cyclone for use in the invention; 
Figure 2 shows a first embodiment of the invention: 
Figure) 3 shows a secondi embodiment of the 
invent ion jr « 

figure 4 shows a third embodiment of the invention^ 
Figure 5 shows a fourth embodiment of- tfetf 
invention; and' 

Figure 6 shows a fifth embodiment of the invention^ 
Corresponding reference numerals have been used for 
corresponding parts in each embodiment of the invention. 

Figure 1 shows a cyclone 1 for use in aerosolising 
a powdered medicament according to the invention. The 
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cyclone 1 is in the form of a cylinder 3 of a diameter 
yii->f-i . innn |kv.>-«if- n n«.a r nimj j -i rof orably) bctiiirccn 4 
and 10 mm. The cylinder 3 is closed at an input end and 
provided with a frustoconical portion 5 at an output 
end. The cyclone 1 has an inlet 9 in the region of the 
closed input end of the cylinder 3, which input 9 is 
substantially tangential to the wall of the cylinder 3. 
The frustoconical portion 5 has an outlet '7 defined 
therein, which outlet 7 is concentric with the axis of 
the cylinder 3. 

In use, cm airflow entrains a powdered medicament: 
and enters the cyclone 1 through the tangential inlet 9, 
as indicated by arrows A. The airflow (and medicament) 
is directed by the internal surface of the cylinder 3 in 
a helical path towards the outlet 7. The frustoconical 
portion 5 of the cyclone 1 narrows , the radius of the 
helical path, thereby increasing the speed of the 
airflow and increasing the shear forces on the entrained 
medicament. Consequently, an aerosol of powdered 
medicament having particles of respirable size issues 
from the outlet 7 of the cyclone 1, as indicated by 
arrows B. 

Figure 2 shows a first embodiment of the invention. 
According to this embodiment a cyclone 1 is connected to 
a chamber 11 having a mouthpiece 13. The chamber has a 
volume of around 300 ml. The cyclone 1 is located at an 
end of the chamber 11 opposite the mouthpiece 13, and 
the outlet 7 of the cyclone 1 is arranged to eject the 
aerosol of medicament into the chamber 11 towards the 
mouthpiece 13, as indicated by arrows B. 

A drug dosing device 15 is connected to the inlet 9 
of the cyclone 1 and is arranged such that, as a flow of 
air passes through the dosing device 15, a controlled 
dose of medicament is entrained in the airflow. 

The airflow to the drug dosing device 15 is 
provided by a pump 17, which comprises a plimger 19 
received in a pump cylinder 21 and biased towards an 
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Claims 



1. An inhaler comprising: 

a chamber (11) having a mouthpiece (13) ; 
5 a cyclone (1) configured as a substantially 

cylindrical cavity (3) provided with a tangential inlet 
(9) and an axial outlet (7) arranged to eject an aerosol 
of medicament into the chamber (11) ; 

a drug dosing device (15) arranged to provide a 
10 dose of powdered medicament entrained in an airflow to 
the cyclone (1) ; and 

a pump (17) for providing the airflow to the drug 
dosing, device (15) , 

characterised in that 
IS the diameter of the cylindrical cavity is between 4 

and 10 mm, and 

the pump (17) is a piston puxap comprising a spring- 
powered plunger (19, 25) received in a pump cylinder 
(11, 21) . 

20 

2. An inhaler as claimed in claim 1, wherein the 
chamber (11) is comparable in volume to the cyclone (1) . 

3. An inhaler as claimed in claim 1, wherein the 
25 chamber (11) has a volume of around 300 ml. 

4 . An inhaler as claimed in any preceding claim, 
wherein the inlet (9) of the cyclone (1) is connected to 
the chamber (11), such that, in use, the airflow is 
drawn from the chamber (11) to generate the aerosol. 



30 



5. An inhaler as claimed in any preceding claim, 
wherein the chamber (11) receives the plunger (19) which 
is arranged to force air through the cyclone (1) as the 

35 plunger (19) moves through the chamber (11) . 

6. An inhaler as claimed in claim 5, wherein the 
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